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[57] ABSTRACT

Reactive dyes useful for dyeing or printing hydroxyl- or
nitrogen-containing substrates have the formula

L~X
SOr=—U

CH»=S803H

where
U 1s vinyl, propenyl or the radical of the formula

CH>—CH—2Z2,

2

in which Z! is hydrogen or methyl and Z2 is a
group which is detachable under alkaline reaction
conditions,

X 1S
a) the radical of a chromophore or
b) the radical of a coupling component to which

(Abstract continued on next page.)
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may be additionally attached the radical of a

diazo component via an azo linkage and which

may contain an additional reactive group, and

a) a bridge member of the formula

N
——N=— or N ~ N=—,
| | K I
Q! Q’ N _N Q3

Q’ -

where Q! is hydrogen or Ci-Cs-alkyl, Q2 and Q3
are each independently of the other hydrogen or
C1-Cs-alkyl, and Q% is a leaving group, or
b) an azo linkage,
the radical X-L being bonded to the benzene ring
meta or para to the CH,-SO3H group,

and their preparation may involve novel benzyl com-
pounds as intermediates.

S Claims, No Drawings
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REACTIVE DYES WITH A REACTIVE SYSTEM
BASED ON ALKENYLSULFONYL AND BENZYL
COMPOUNDS AS INTERMEDIATES THEREFOR

‘This application is a continuation of application Ser.
No. 07/618,814, filed on Nov. 27, 1990, now abandoned.

The present invention relates to reactive dyes of the
formula I

L—X (I)

SOy-U,

CH>—S80:H

where
U is vinyl, propenyl or the radical of the formula

CHy—~CH=—2Z"
I
zl

in which Z! is hydrogen or methyl and Z? is a
group which 1s detachable under alkaline reaction
conditions,
X 1S
a) the radical of a chromophore which may contain
a further reactive group and 1s derived from a
metallized or unmetallized monoazo or disazo
dye. from a triphendioxazine, from an anthraqui-
none, from a copper formazan or from a metal-
lized phthalocyanine, or
b) the radical of a coupling component to which
may be additionally attached the radical of a
diazo component via an azo linkage and which
may contain an additional reactive group, and
L 1s
a) a bridge member of the formula

N
—N— or =N “‘*\l—-N-
| ML |
2 3
Q! Q" N N @
e

Q4

where Q! is hydrogen or C1-Cs-alkyl, Q2and Q3
are identical or different and each is indepen-
dently of the other hydrogen or Ci-Cs-alkyl,
and Q%1s a leaving group, or
b) an azo linkage, the radical X-L being bonded to
the benzene ring meta or para to the CH>-SO3H
group, and to a process for dyeing or printing
hydroxyl- or nitrogen-containing substrates
using the novel dyes.
The present invention also relates to novel benzyl
compounds which are intermediates for these dyes.
EP-A-307 817 discloses double attachment reactive
dyes which are derived from metallized or unmetallized
azo dyes and exhibit a double reactive system based on
a triazine/(sulfonylmethyl)aniline derivative.
Moreover, earlier patent application no. EP-A-352
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682 describes double attachment reactive dyes based on

various chromophores whose double reactive system 1is

2

derived from a benzene derivative containing alkenyl-
sulfonyl and alkenylsulfonylmethyl radicals.

It 1s an object of the present invention to provide
novel reactive dyes having advantageous application
properties. The new dyes should be suitable in particu-
lar for the cold pad-batch process and should be notable
in particular for high yields of fixation and high fiber-
dye bond stabilities. In addition, the unfixed portions on
the fiber should be easy to wash off.

We have found that this object is achieved by the
reactive dyes of the abovementioned formula 1.

Any alkyl occurring in the abovementioned formula 1
1s straight-chain or branched.

Z2 in the formula I is a group which is detachable
under alkaline reaction conditions. Such groups are for
example chlorine, OSO3H, SSO3H, OP(O) (OH),,
Ci1-Cs-alkylsulfonyloxy, substituted or unsubstituted
phenylsulfonyloxy, C;-Cs-alkanoyloxy, C;-Cs-dialk-
ylamino,

QS
&/ e/ \
—N-—Qb% An©, N AnS,
\
Q'? sem—
CO5© CONH;
/ /4
3 4
-N or =-=—N An®©

where Q°, Q% and Q7, are identical or different and each
1s independently of the others C;-Cs-alkyl or benzyl
and An© 1s in each case an anion. Suitable anions AS
are for example fluoride, chloride, bromide, 10dide,
mono-, di- or trichloroacetate, methylisulfonate, phenyi-
sulfonate and 2- or 4-methylphenylsulfonate.

Q% in the formula I is a leaving group. A leaving
group ts for example a radical of the formula

-

Q_
&/
—N=—Q¢% AnS
\Q?

where Q°, Q°, Q7, and An®© are each as defined above,
but 1s preferably fluorine, chiorine or bromine.

Ql, Q2, Q3, Q3 Q% and Q' are each for example
methyl, ethyl, propyl, isopropyl, butyl, 1sobutyl or sec-
butyl.

The fiber-reactive radical of the formula II

(11)

SO»=—U

CH>—S0O3H

where U i1s as defined above, will hereinafter be referred
to as “E”.

Preference i1s given to reactive dyes of the formula la

X-L-E! (Ia)

where X and L are each as defined above and E! is a
radical of the formula Ila
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(1Ia)

SO,~—U!

CHy—S0O3H

where
U! is vinyl or the radical of the formula -CH,-CHj>-
Z2, where Z2 is as defined above.

In addition to the reactive system E, the radical X
may carry further fiber-reactive radicals. Such radicals
are derived for example from triazine, pyrimidine or
vinylsulfonyl compounds.

X in the formula I is for example the radical of a
coupling component to which may in addition be at-
tached via an azo linkage the radical of a diazo compo-
nent and which may contain an additional reactive
group. In this case the double reactive radical E is
linked to the radical X via an azo linkage (—N=—=N—).

Dyes of this class conform to the formula IVa or IVb

(E—N=N—),K (1Va)

E—N=N—K—-N=N-D (IVb)
where K 1s the radical of a coupling component, D is
the radical of a diazo component, ais 1 or 2, and E is as
defined above.

Useful dyes of this class are for example watersoluble
azo dyes, 1n particular monoazo dyes of the formula IVa
(a=1) or disazo dyes of the formula IVa (a=2) or IVb
which possess hydroxysulfonyl and/or carboxyl
groups.

Important coupling components HK are derived for
example from compounds of the benzene, naphthalene,
pyrazolone, pyridone or hydroxypyrimidine series.

Important diazo components D-NH> are derived for
example from compounds of the aniline or aminonaph-
thalene series.
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Particular preference 1s given to dyes of the formula .

V

E!—N=N—K!| (V)
where E! is as defined above and K! is the radical of a
coupling component of the naphthalene, pyrazole, pyri-
done or hydroxypyrimidine series which may contain a
further fiber-reactive group, in particular an E group.

Particular preference is further given to dyes of the
formula VI

NH; OH

N=N—G?
‘3

4

(Vi)
Gl—N=N

HO;3S
GS

where one of Gland G2is El, which is as defined above,
and the other is DI, which is a radical of a diazo compo-
nent of the aniline or naphthalene series which may
possess a further fiber-reactive group, in particular an E
group, and G3is hydroxysulfonyl in ring position 3 or 4.

X 1n the formula I may also be for example the metal-
lized or unmetallized radical of an azo dye. Suitable azo
dyes from which such radicals are derived are known
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4

per se and have been described in large numbers, for
example 1n K. Venkataraman, The Chemistry of Syn-
thetic Dyes, Vol. VI, Academic Press, New York, Lon-
don, 1972. The azo dyes conform to the formula VII
D—N=N-—~—K (—N=N—D); (VII)
where D is the radical of a diazo component, K is the
radical of a coupling component, and 1 is O or 1.

Useful dyes from which the radical X 1s derived are
for example water-soluble azo dyes, in particular mono-
azo dyes, of the formula VII (1=0) which may have
hydroxysulfonyl and/or carboxyl groups.

Preferably, the radical X is derived from nonmetal-
hzed azo dyes, in particular from those which contain
sulfo and/or carboxyl groups, of which those which
have from 1 to 6 sulfo groups are particularly notewor-
thy.

Important azo dyes from which the radical X is de-
rived are for example those of the phenyl-azo-naphtha-
lene, phenyl-azo-1-phenylpyrazol-5-one, phenyl-azo-
benzene, naphthyl-azo-benzene, phenyl-azo-
aminonaphthalene, naphthyl-azo-naphthalene, napht-
hyl-azo-1-phenylpyrazol-5-one, phenyl-azo-pyridone,
phenyl-azo-aminopyridine, naphthylazo-pyridone,
naphthyl-azo-aminopyridine or stilbyl-azobenzene se-
ries.

Particular preference is given to reactive dyes of the
formula VIII

SO3;H (VI1II)
EI_LI

=N—K!

G4

where El is as defined above, L1 is the radical of the
formula

TN sy
¥

Q4

NH=-

where Q% is as defined above, G4 is hydrogen, Ci-Ca-
alkyl, Cy-Cs-alkoxy, chlorine or hydroxysulfonyl, and
K! is the radical of a coupling component of the naph-
thalene, pyrazolone, pyridone or hydroxypyrimidine
series which may contain a further fiber-reactive group.

Particular preference is further given to reactive dyes
of the formula IX

Gb (IX)

D2—N=N L!—E!

NH—G"

where E! and L!are each as defined above, G3is C1-Cg-
alkanoyl, carbamoyl, C;-Cs-monoalkylcarbamoyl or
-dialkylcarbamoyl, phenylcarbamoyl or cyclohexylcar-
bamoyl, G® is hydrogen, C;-Cs-alkyl, C;-Cs-alkoxy,
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hydroxysulfonyl or chlorine, and D? is the radical of a
diazo component of the aniline or naphthalene series
devoid of any further fiber-reactive group.

Particular preference is further given to reactive dyes
of the formula X

(X)

OH

| 3

4

Dl=N=N

HO:S
G3

where D!, El and L! are each as defined above and G3
is hydroxysulfonyl in ring position 3 or 4.

Particular preference is further given to reactive dyes
of the formula XI

(XI)
D!~-N=N

HO;3S§
where D!, E!l and L! are each as defined above and the

group —L—El! is in ring position 6 or 7.
Useful compounds also include those of the formula

XII

(SOSH)p (SO3H),

(XII)

where D?, E! and L! are each as defined above and p
and r are each independently of the other O, 1 or 2.

Useful compounds also include those of the formula
X111

NH» OH

N=N—G?
‘ — 3

4

(XIII)
G7=—N=N

HO»S
G?
where G- is as defined above and one of G7 and G8is

D!, which is as defined above, and the other is the radi-
cal

S0:H

LI_EI

in which L1 and E- are each as defined above.

6

Such aromatic radicals D! and D? of diazo compo-
nents of the aniline or aminonaphthalene series which
do not carry any fiber-reactive groups are derived for
example from amines of the formulae XIV a-f

5 -
(SO’.H]m
10 NH»
(SO3H),
(XIVa) (XIVb)
15 so;mp
NH>
20 '
(XIVc)
R2
55 NH>
R!
30 (XIVd)
R} R
H>oN
35 ’
NH>
R2 ¢
40
R R NH»
(XIVS)
where
50 misO, 1, 2or3,
pis 0, 1 or 2,
qi1s0or i,
R1is hydrogen, methyl, ethyl, methoxy, ethoxy, ace-
tyl, cyano, carboxyl, hydroxysulfonyl, Ci-Cs-
55 alkoxycarbonyl, hydroxyl, carbamoyl, Ci-Cy-
monoalkylcarbamoyl or -dialkylcarbamoyl, fluo-
rine, chlorine, bromine or trifluoromethyl,
R? is hydrogen, methyl, ethyl, methoxy, ethoxy, cy-
ano, carboxyl, hydroxysulfonyl, acetylamino,
60 C1-C4-alkoxycarbonyl, carbamoy], C1-Ca-
monoalkylcarbamoyl or -dialkylcarbamoyl, fluo-
rine, chlorine, nitro, sulfamoyl, C1-C4-monoalkyl-
sultamoyl, or -dialkylsulfamoyl, C{-Cs-alkylsulfo-
nyl, phenylsulfony!l or phenoxy, and
65 Y!is a direct bond, oxygen, sulfur or the group
. —NHCO—, —CONH~—, —CQO—, -—-NHSO7—,
—SO,NH—, —-S0y—, —CH=—CH--, -—CH-

—CHy—, —CHy—, —NH—, or —N=—=N—.
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Preference i1s given here to those components in
which Rl is hydrogen, methyl, methoxy, carboxyl, hy-
droxysulfonyl, hydroxyl or chlorine, R? is hydrogen,
methyl, methoxy, carboxyl, hydroxysulfonyl,
acetylamino or chlorine, and Y! is the group —CO—,
—S0—, - CH=CH—, —CH,;—CH)—, —CH)>— or
—N=—=N—. |

Aromatic amines which are suitable for use as diazo
components and which conform to the formula XIVa,
X1Vb, XIVec or XIVd are for example aniline, 2-
methoxyaniline, 2-methylaniline, 4-chloro-2-
aminoanisole, 4-methylaniline, 4-methoxyaniline, 2-
methoxy-5-methylaniline, 2,5-dimethoxyaniline,
dimethylaniline, 2,4-dimethylaniline, 2,5-diethoxyani-
line, 2-chloroaniline, 3-chloroaniline, 4-chloroaniline,
2,5-dichloroaniline, 4-chloro-2-nitroaniline, 4-chloro-2-

methylaniline, 3-chloro-2-methylaniline, 4-chloro-2-
aminotoluene, 4-phenylsulfonylaniline, 2-ethoxy-1-
naphthylamine, 1-naphthylamine, 2-naphthylamine,

4-methylsulfonylaniline, 2,4-dichloroaniline-5-carboxy-
lic acid, 2-aminobenzoic acid, 4-aminobenzoic acid,
3-aminobenzoic acid, 3-chloroaniline-6-carboxylic acid,
aniline-2- or -3- or -4-sulfonic acid, aniline-2,5-disulfonic
acid, aniline-2,4-disulfonic acid, anihne-3,5-disuifonic
acid, 2-aminotoluene-4-sulfonic acid, 2-aminoanisole-4-
sulfonic acid,2-aminoanisole-5-sulfonic acid,2-ethox-
yaniline-5-sulfonic acid,2-ethoxyaniline-4-sulfonic acid,
4-hydroxysulfonyl-2-aminobenzoic acid, 2,5-dimethox-
yantline-4-sulfonic acid, 2,4-dimethoxyaniline-5-sul-
fonic acid, 2-methoxy-5-methylaniline-4-sulfonic acid,
4-aminoanisole-3-sulfonicacid,4-aminotoluene-3-sul-
fonic acid, 2-aminotoluene-5-sulfonic acid, 2-chioroani-
line-4-sulfonic acid, 2-chloroaniline-5-sulfonic acid, 2-
bromoaniline-4-sulfonic acid, 2,6-dichloroaniline-4-sul-
fonic acid,2,6-dimethylaniline-3-or-4-sulfonicacid, 3-
acetylamino-6-sulfonic acid, 4-acetylamino-2-hydrox-
-ysulfonylaniline, 1-aminonaphthalene-4-sulfonic acid,
I-aminonaphthalene-3-sulfonic acid, 1-aminonaphtha-
lene-5-sulfonic acid, 1-aminonaphthalene-6-sulfonic
acid, 1-amimonaphthalene-7-sulfonic acid, 1-aminonaph-
thalene-3,7-disulfonic acid, l-aminonaphthalene-3,6,8-
trisulfonic acid, l-aminonaphthalene-4,6,8-trisulfonic
acid, 2-naphthylamine-5-sulfonic acid, or -6- or -8-sul-
fonic acid, 2-aminonaphthalene-3,6,8-trisulfonic acid,
2-aminonaphthalene-6,8-disulfonic acid, 2-aminonaph-
thalene-1,6-disulfonic acid, 2-aminonaphthalene-1-sul-
fonic acid, 2-amino-naphthalene-1,5-disulfonic acid,
2-aminonaphthalene-3,6-disulfonic acid, 2-aminonaph-
thalene-4,8-disulfonic acid, 2-aminophenol-4-sulfonic
acid, 2-aminophenol-5-sulfonic acid, 3-aminophenol-6-
sulfonic acid, 1-hydroxy-2-aminonaphthalene-5,8- or
-4,6-disulfonic acid, 4-aminodiphenylamine,4-amino-4'-
methoxydiphenylamine,4-amino-4'-methoxydiphenyla-
mine-3-sulfonic acid, 4-(2'-methylphenylazo)-2-
methylaniline, 4-aminoazobenzene, 4'-nitrophenylazo-
1-aminonaphthalene, 4-(6'-hydroxysulfonylnaph-
thylazo)-1-aminonaphthalene, 4-(2',5'-dihydroxysul-
fonylphenylazo)-1-aminonaphthalene, 4’-amino-3'-
methyl-3-nitrobenzophenone, 4-aminobenzophenone,
4-(4'-aminophenylazo)benzenesulfonic  acid, 4-(4'-
amino-3'-methoxyphenylazo)benzenesulfonic acid and
2-ethoxy-1-naphthylamine-6-sulfonic acid.

Aromatic diamines which are suitable for use as tet-
razo components and which conform to the formula
X1Ve or XIVSf are for example 1,3-diaminobenzene,
1,3-diaminobenzene-4-sulfonic acid, 1,4-diaminoben-
zene, 1,4-diaminobenzene-2-sulfonic acid, 1,4-diamino-
2-methylbenzene, 1,4-diamino-2-methoxybenzene, 1,3-

2,5
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diamino-4-methylbenzene, 1,3-diaminobenzene-5-sul-
fonic acid, 1,3-diamino-5-methylbenzene, 1,6-
diaminonaphthalene-4-sulfonic acid, 2,6-diaminonaph-
thalene-4,8-disulfonicacid, 3,3’-diaminodiphenyl sul-
fone, 4,4'-diaminodiphenyl suifone, 4,4'-diaminostil-
bene-2,2'-disulfonic acid, 2,7'-diaminodiphenylsulfone,
2,7-diaminodiphenylsulfone-4,5-disulfonic acid, 4,4'-
diaminobenzophenone,  4,4’-diamino-3,3'-dinitroben-.
zophenone, 3,3'-diamino-4,4’-dichlorobenzophenone,
44- or 3,3'-diaminobiphenyl, 4,4'-diamino-3,3'-
dichlorobiphenyl, 4,4'-diamino-3,3'-dimethoxy- or -3,3'-
dimethyl- or -2,2'-dimethyl- or -2,2’-dichloro- or -3,3'-
diethoxybiphenyl, 4,4'-diamino-3,3'-dimethyl-6,6"-dini-
trobiphenyl, 4,4'-diaminobiphenyl-2,2’- or -3,3'-disul-
fonic acid, 4,4'-diamino-3,3'-dimethyl- or -3,3'-dime-
thoxy or -2,2'-dimethoxybiphenyl-6,6'-disulfonic acid,
4,4'-diamino-2,2', §,5'-tetrachlorobiphenyl, 4,4'-di-
amino-3,3’-dinitrobiphenyl, 4,4'-diamino-2,2'-dichloro-
5,5'-dimethoxybiphenyl, 4,4'-diaminobiphenyl-2,2’- or
-3,3'-dicarboxylic acid, 4,4'-diamino-3,3'-dimethyl-
biphenyl-5,5-disulfonic acid, 4,4'-diamino-2-nitrobiphe-
nyl, 4,4’-diamino-3-ethoxy- or -3-hydroxysulfonylbiphe-
nyl, 4,4’-diamino-3,3’-dimethylbiphenyl-S-sulfonic acid,
4,4'-diaminodiphenylmethane, 4,4'-diamino-3,3’-dime-
thyldiphenylmethane, 4,4'-diamino-2,2', 3,3'-tetrame-
thyldiphenylmethane, 4,4'-diaminodiphenylethane, 4,4'-
diaminostiibene or 4,4'-diaminodiphenylmethane-3,3'-
dicarboxylic acid.

Those aromatic radicals D! of diazo components of
the aniline or aminonaphthalene series which can carry
a fiber-reactive radical E are derived for example from
amines of the formulae XVa-c

R (XVa)
NH3
E—L(—CH)).
R>  (SO3H),
NH> (XVb)
R1
E—L(—CHg)f (SO3H)F
XVc¢
Ee]. (XVc)
Y!
NH»
R? R!

q

where L, R, R?, p, g, Y! and E are each as defined
above and e and f are identical or different and each is
independently of the other 0 or 1.

Aromatic amines which form the basis of the deriva-
tives of the formula XVa, XVb or XVc with the fiber-
reactive radical E are for example 1,3-diaminobenzene,
1,3-diaminobenzene-4-sulfonic acid, 1,3-diaminoben-
zene-4,6-disulfonic acid, 1,4-diaminobenzene, 1,4-
diaminobenzene-2-sulfonic acid, 1,4-diaminobenzene-
2,5-disulfonic acid, 1,4-diamino-2-methylbenzene, 1,4-
diamino-2-methoxybenzene,1,3-diamino-4-methylben-
zene, 1,4-diaminobenzene-2,6-disulfonic acid, 1,5-
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diamino-4-methylbenzene-2-sulfonic acid, 1,5-diamino-
4-methoxybenzene-2-sulfonic acid, 1,6-diaminonaphth-
- 2-ol-4-sulfonic acid, 1,6-diaminonaphthalene-4-sulfonic
acid, 2,6-ditaminonaphthalene-4,8-disulfonic acid, 2,6-
diaminonaphth-1-0l-4,8-disulfonic acid, 1,3-diamino-
- benzene-S-sulfonic acid, 1,3-diamino-5-methylbenzene,
2,6-diaminophenol-4-sulfonic acid, 5-(aminomethyl)-2-
aminonaphthalene-1-sulfonic acid, 5-(N-
methylaminomethyl)-2-aminonaphthalene-1-suifonic
acid, 4,4'-diaminostilbene-3,3'-dicarboxylic acid, 4-(N-
‘methylaminomethyl)aniline-2-sulfonic acid or 3-(N-
methylaminomethyl)aniline-6-suifonic acid.

The radicals K of the coupling component are prefer-
ably derived from the aniline, naphthalene, pyrazole,
pyridine, pyrimidine, indole or acylacetarylide series
and may also carry fiber-reactive groups.

Aniline- and naphthalene-based coupling components
which are devoid of fiber-reactive groups correspond
for example to the compounds of the formulae XVIa-g

HO (80:H), (8O3H),,
- R3 ' I \
g
N : OH,
“ ‘\R4 .‘
(XIV3a)} (XVIb)
R?
(SO3H}F Q N/
I—-—-I--—— \Rﬁ
R
e N H 5,
/
(XVIc) (XV1d)
R’ (SOzH),
R9
v H
/
OH, N
AN
RE
RIO
(XVlie) (XVIhH)
R‘}
RS
/S
N
\Rf’
NH-RS®
(XVig)
where

R3 is hydrogen or C;-Cs-alkyl,

R4is hydrogen, C;-Cs-alkyl or phenyl which may be
monosubstituted or disubstituted by C;-C4-alkyl,
Ci-Cs-alkoxy, chlorine, bromine or hydroxysulfo-
nyl,

R*%is hydrogen or C;-Cs-alkyl which may be substi-
tuted by hydroxyl, cyano, carboxyl, hydroxysulfo-
nyl, hydroxysulfonyloxy, methoxycarbonyl, ethox-
ycarbonyl or acetoxy,
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R6is hydrogen, C;-Cs-alkyl, which may be hydrox-

yl-, cyano-, carboxyl-, hydroxysulfonyl-, hydrox-
ysulfonyloxy-, methoxycarbonyl-, ethoxycarbonyi-
Oor acetoxy-substituted, benzyl or phenyl which
may be substituted by Ci-Cy-alkyl, C1-Cs-alkoxy,
chlorine or hydroxysulfonyl,

R71s Cj~Cs-alkylureido, phenylureido, which may be
chlorine-, methyl-, methoxy-, nitro-, hydroxysulfo-
nyl- or carboxyl-substituted, C1—Ce-
alkanoylamino, cyclohexanoyiamino, ben-
zoylamino, which may be chlorine-, methyl-, me-
thoxy-, nitro-, hydroxysulfonyl- or carboxyl-sub-
stituted, or hydroxyl,

R® is hydrogen, C;-Cs-alkyl, in particular C;-Cs-
alkyl, which may in either case be phenyl-, C;-Cs-
alkoxy-, hydroxyl-, phenoxy- or C;-Cs-
alkanoyloxy-substituted, Cs-Cs-cycloalkyl, hy-
droxysulfonylphenyl, Ci-Cs-alkanoyl, carbamoyli,
Ci1-Cs-monoalkylcarbamoyl or -di-alkylcarbam-
oyl, phenylcarbamoy! or cyclohexylcarbamoyl,

R? is methoxy, ethoxy, chlorine, bromine,
acetylamino, amino, ureido, methylsulfonylamino,
ethylsulfonylamino, dimethylaminosulfonylamino,
methylamino, ethylamino, dimethylamino or dieth-
ylamino,

R0 is hydrogen, methyl, ethyl, methoxy, ethoxy,
chlorine or bromine, and

p and m are each as defined above.

Specific examples are o- or m-toluidine, o- or m-anisi-
dine, cresidine, 2,5-dimethylaniline, 2,5-dimethoxyani-
line, m-aminoacetanilide, 3-amino-4-methoxyacetani-
lide, 3-amino-4-methylacetanilide, m-aminophenylurea,
N-methylaniline, N-methyl-m-toluidine, N-ethylaniline,
N-ethyl-m-toluidine, N-(2-hydroxyethylaniline and
N-(2-hydroxyethyl)-m-toluidine.

Naphtholsulfonic acids are for example 1-naphthol-3-
sulfonic acid, 1-naphthol-4-sulfonic acid, 1-naphthol-5-
sulfonic acid, 1-naphthol-8-sulfonic acid, 1-naphthol-
3,6-disulfonic acid, 1-naphthol-3,8-disulfonic acid, 2-
naphthol-5-sulfonic acid, 2-naphthol-6-sulfonic acid,
2-naphthol-7-sulfonic acid, 2-naphthol-8-sulfonic acid,
2-naphthol-3,6-disulfonicacid,2-naphthol-6,8-disulfonic
acid, 2-naphthol-3,6,8-trisulfonic acid, 1,8-dihydrox-
ynaphthalene-3,6-disulfonic acid, 2,6-dihydroxynaph-
thalene-8-sulfonic acid or 2,8-dihydroxynaphthalene-6-
sulfonic acid.

-Further examples are 1-naphthylamine, N-phenyl-1-
naphthylamine, N-ethyl-1-naphthylamine, N-phenyl-2-
naphthylamine, 1-naphthol, 2-naphthol, 1,5-dihydrox-
ynaphthalene, 1,6-dihydroxynaphthalene, 1,7-dihydrox-
ynaphthalene and 2,7-dihydroxynaphthaiene.

Aminonaphthalenesulfonic acids are for example
l-naphthylamine-6-sulfonic acid, 1-naphthylamine-7-
sulfonic acid, 1-naphthylamine-8-sulfonic acid, 2-naph-
thylamine-3,6-disulfonic acid, 2-naphthylamine-5,7-
disulfonic acid and 2-naphthylamine-6,8-disulfonic acid.

Aminonaphtholsulfonic acids are for example 1-
amino-5-hydroxynaphthalene-7-sulfonic acid, l-amino-

8-hydroxynaphthalene-4-sulfonic  acid, 1-amino-8-
hydroxynaphthaiene-2,4-disulfonic acid, 1-amino-8-
hydroxynaphthalene-3,6-disulfonic acid, 1-amino-8-
hydroxynaphthalene-4,6-disulfonic acid, 2-amino-5-

hydroxynaphthalene7-sulfonic acid, 2-amino-8-hydrox-
ynaphthalene-6-sulfonic acid, 2-amino-8-hydroxynaph-
thalene-3,6-disulfonic acid, 2-amino-5-hydroxynaphtha-
lene-1,7-disulfonic acid, 1-acetylamino-8-hydroxynaph-
thalene-3,6-disulfonic acid, 1-benzoylamino-8-hydrox-
ynaphthalene-3,6-disulfonic acid,1-acetylamino-8-
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hydroxynaphthalene-4,6-disulfonic acid, 1-ben-
zoylamino-8-hydroxynaphthalene-4,6-disulfonic  acid,
l-acetylamino-S-hydroxynaphthalene-7-sulfonic  acid,

2-methylamino-8-hydroxynaphthalene-6-sulfonic acid,
2-methylamino-8-hydroxynaphthalene-6-sulfonic acid,
and 2+«(3'- or 4-hydroxysulfonylphenyl)amino-8-
hydroxynaphthalene-6-sulfonic acid.

Of particular importance are coupling components
which contain sulfo and/or carboxyl groups and which
couple ortho or para to a hydroxyl and/or amino group.

Examples of such coupling components are 2-
acetylamino-3-hydroxynaphthalene-7-sulfonic acid, 2-
acetylamino-8-hydroxynaphthalene-6-sulfonic acid, 1-
acetylamino-8-hydroxynaphthalene-3,6-disulfonic acid,
1-benzoylamino-8-hydroxynaphthalene-3,6-disulfonic
acid, l-acetylamino-8-hydroxynaphthalene-4,6-disul-
fonic acid and 1-benzoylamino-8-hydroxynaphthalene-
4 6-disulfonic acid.

Coupling components of the other series are for ex-

ample pyrazolones, aminopyrazoles, 2,6-diaminopyri- 20

dines, pyridones, hydroxypyrimidines, aminopyrimi-
dines, indoles and acetoacetarylides.

Coupling components of this series which are free of
fiber-reactive groups conform for example to the for-

mulae XVI1la-f:
HO Ill‘ H,N
N~=—T(=~SO1H),, N=—T!
/ éz % / )
= N = N
R R 11
(XVila) (XV1Ib)
RII
X
-
R°—N N
be
(XVIic)
(|:0—CH3
P
CO—NH
R2
(XVlile) (XVIIDH
where

T is a benzene or naphthalene nucleus,

T1 i1s C1-Cs-alkyl, cyclohexyl, benzyl or phenyl
which is monosubstituted or polysubstituted by
fluorine, chlorine, bromine, methyl, methoxy, ni-
tro, hydroxysulfonyl, carboxyl, acetyl,
acetylamino, methylsulfonyl, sulfamoyl or carbam-
ovyl, -

Rl is methyl, carboxyl, C;-Cs-alkoxycarbonyl or
phenyl,

R1Zis hydrogen or C;-Cs-alkyl which may be substi-
tuted by methoxy, ethoxy 8r cyano,

R13 is hydrogen, methyl, hydroxysulfonylmethyl,
hydroxysulfonyl, cyano or carbamoyl,
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R14is hydrogen, Cy-Cs-alkyl, which may be phenyl-,
hydroxysulfonylphenyl-, hydroxyl-, amino-, me-
thoxy-, ethoxy-, carboxyl-, hydroxysulfonyl-,
acetylamino-, benzoylamino- or cyano-substituted,
cyclohexyl, phenyl which may be carboxyl-, hy-
droxysulfonyl-, benzoylamino-, acetylamino-,
methyl-, methoxy-, cyano- or chlorine-substituted,
or amino which is substituted by phenyl, Ci-C4-
alkyl, acetyl or benzoyl,

R15 is Cy~-Cs-alkyl, phenyl, hydroxyl, cyano, acetyl,
benzoyl, carboxyl, methoxycarbonyl, carbamoyl
or hydroxysulfonylmethyl, and

R16 is hydrogen, chlorine, bromine, acetylamino,
amino, nitro, hydroxysulfonyl, sulfamoyl, methyl-
sulfonyl, phenylsulfonyl, carboxyl, methoxycar-
bonyl, acetyl, benzoyl, carbamoyl, cyano or hy-
droxysulfonylmethyl, and R, R2, R5, R%and m are
each as defined above. |

Suitable pyrazolone coupling components are for

example 3-methyl-, 3-carboxy- or 3-(C;-Cg4-alkoxycar-
bonyl)pyrazol-5-ones which may-.carry in the 1-position
hydrogen, unsubstituted or methyl-, ethyl-, fluorine-,
chlorine-, bromine-, trifluoromethyl-, methoxy-,
ethoxy-, cyano-, phenoxy-, phenylsulfonyl-, methylsul-
fonyl-, hydroxysulfonyl-, acetylamino-, nitro-, hydrox-
yl-, carboxyl-, carbamoyl- or sulfamoyl-substituted
phenyl or hydroxysulfonyl-substituted 1- or 2-naphthyl.
Examples are 1-phenyl-, 1-(2'-chlorophenyl)-, 1-(2'-
methoxyphenyl)-, 1-(2'-methylphenyl)-, 1-(1°,5'-
dichlorophenyl)-, 1-(2',6'-dichlorophenyl)-, 1-(2'-meth-
yl-6'-chlorophenyl)-, 1-(2'-methoxy-5"-methylphenyl)-,
1-(2'-methoxy-3’-hydroxysulfonylphenyl)-, 1-(2',5'-
dichloro-4’-hydroxysulfonylphenyl)-, 1-(2°,5'-dihydrox-
ysulfonylphenyl)-, 1-(2'-carboxyphenyl)-, 1-(3’-hydrox-
ysulfonylphenyl)- 1-(4'-hydroxysulfonylphenyl)- or 1-
(3’-sulfamoylphenyl)-3-carboxyl-pyrazol-5-one, 1-(3'-
or 4'-hydroxysulfonylphenyl)-, 1-(2'-chloro-4'- or -5-
hydroxysulfonylphenyl)-, 1-(2'-methyl-4’-hydroxysul-
fonylphenyl)-, 1-(2°,5'-dichlorophenyl)-, 1-(4,8'-dihy-
droxysulfonyl-1-naphthyl)-, 1-(6'-hydroxysulfonyl-1-
naphthyl)-3-methylpyrazol-5-one, ethyl 1-phenyl-
pyrazol-5-one-3-carboxylate, ethyl pyrazol-5-one-3-car-
boxylate and pyrazol-5-one-3-carboxylic acid.

Other coupling components of the pyrazole series are

for example 1-methyl-, 1-ethyl-, l-propyl-, 1-butyl-,
1-cyclohexyl-, 1-benzyl- or 1-phenyl-5-aminopyrazole,

1-(4’-chlorophenyl)- or 1-(4’-methylphenyl)-5-
aminopyrazole and l-phenyl-3-methyl-5-
aminopyrazole.

Acetoacetanilides are in particular acetoacetanilide
itself and derivatives thereof which are monosubstituted
or polysubstituted in the phenyl nucleus by chlorine,
methyl, ethyl, methoxy, ethoxy, acetylamino, hydrox-
ysulfonyl, carboxyl, carbamoyl or sulfamoyl.

Coupling components derived from pyridine are for
example the derivatives described in DE-A-2 260 827.

Suitable pyrimidine coupling components are for
example the compounds listed in DE-A-2 202 820, DE-
A-2 308 663 and DE-A-3 119 349. It is also possible to
use barbituric acid and its N-substitution products. Suit-
able N-substituents here are in particular Ci~Cgs-alkyl
and substituted or unsubstituted phenyl.

Suitable indole couphng components are for example
2-methylindole, 2-phenylindole, 2-phenylindole5-sul-
fonic acid, 1-methyl-2-phenylindole, 1-(2’-hydroxye-
thyl)-, 1-(2'-carboxyethyl)- or 1-(2'-carbamoylethy})-2-
methylindole or -2-phenylindole.
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Suitable pyndone coupling components are for exam-
ple 1-ethyl-2-hydroxy-4-methyi-5-carbamoylpyrid-
6-one, 1-(2'-hydroxyethyl)-2-hydroxy-4-methyl-5-car-
bamoylpynid-6-one,  1-phenyl-2-hydroxy-4-methyl-5-
carbamoylpyrid-6-one,
cyanopyrid-6-one, l-ethyl-2-hydroxy-4-methyl-5-
hydroxysulfonylmethylpyrid-6-one, I-methyl-2-
hydroxy-4-methyl-5-cyanopyrid-6-one, 1-methy]-2-
hydroxy-5-acetylpyrid-6-one, 1,4-dimethyl-2-hydroxy-
J-cyanopyrid-6-one, 1,4-dimethyl-S-carbamoylpynid-
6-one, 2,6-dihydroxy-4-ethyl-5-cyanopyridine, 2,6-dihy-
droxy-4-ethyl-5-carbamoylpyridine, 1-ethyl-2-hydroxy-
4-methyl-5-hydroxysulfonylmethylpyrid-6-one, 1-meth-
yl-2-hydroxy-4-methyl-5-methylsulfonylpyrid-6-one
and l-carboxymethyl-2-hydroxy-4-ethyl-5-phenylsulfo-
nylpyrid-6-one.

Coupling components K of the aniline or naphthalene
series which contain fiber-reactive groups are for exam-
ple compounds of the formulae XVIlIa-e:

(SOEH)p

HO L—E  (SO3H), L—E
R3—N—R*
(XVIla) (XVI1Ib)
(SDEH)p L—E

—

R2
/
. —N_
R3_...I|Q R6
L—FE

(XVllic) (XVIild)
(50:H}, L—LE
=
'I
/
R7—N—R5
(XVl1lle)

where L, R3, R4, R5, R¢, E and p are each as defined
above.

Coupling components of the pyrazolone, aminopyra-
zole, 2,6-diaminopyridine, pyridone, hydroxypyrimi-
dine or aminopyrimidine, indole or acetoacetarylide
series which contain fiber-reactive groups conform for
example to the formulae XIXa-f:

HO H-sN
N_Tg(_SOSH)p N_Tg(—SOSH)p
I \\ N\
/ R° L—E / L—-E
- N — N
RIT RI: ,
(X1IXa) (XIXDb)

1-ethyl-2-hydroxy-4-methyl-5- ’
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-continued
RIZ
\ R13
-
Rﬁ-—N N ];J""R]E"""L-E
1'16 R>
(XIXc)
R15 (|:0—CI-I3 R!
R1¢ CH, R2
A i
| CO—NH
S v,
RO N ~o
fliiﬂ_L_E L—E
(XIXd) (XIXe)
CO—CH;
| R! R
T
Lo T I
(XIXf)
where

T2 is a benzene or naphthalene nucleus,

R17 is methyl, carboxyl, Ci-Cs-alkoxycarbonyl or
phenyl,

R1% is Ci-Cs-alkyl, benzyl, phenylethyl or phenyl,
which phenyl nuclet may each be additionally sub-
stituted by fluorine, chlorine, bromine, methyl,
methoxy, cyano, hydroxysulfonyl, carboxyl, ace-
tyl, nitro, carbamoyl or sulfamoyl, and

L,RL R, R, RS RIZ RI3, RIS, R16, pand E are each
as defined above.

Pyrazolone coupling components which carry fiber-
reactive radicals E are derived for example from the
following pyrazolones: 1-(3'- or 4’-aminophenyl)-, 1-(2'-
hydroxysuifonyl-5'-aminophenyl)- or 1-(2°-methoxy-5'-
aminophenyl)-3-carboxypyrazol-5-one or 1-(3’- or 4'-
aminophenyl)- or 1-(6’-amino-4',8'-dihydroxysulfonyl-
naphth-2'-yl)-3-carboxypyrazol-5-one.

Instead of the azo dye residues the dyes of the for-
mula I may also contain corresponding metal complex
dye residues. Suitable complexing metals here are in
particular copper, cobalt, chromium, nickel and iron, of
which copper, cobalt and chromium are preferred.

These metaliized groups are each preferably ortho to
the azo group, for example in the form of o,0'-dihy-
droxy-, o-hydroxy-o'-carboxy-, o-carboxy-o’-amino- or
o-hydroxy-o'-amino-azo groups.

X in the formula I may also be for example the resi-
due of a copper formazan dye. Copper formazans are
known per se and described for example in K. Ven-
kataraman, The Chemistry of Synthetic Dyes, Vol. I,
Academic Press, New York, London, 1970.

Particular preference is given to copper formazan
dyes of the formula XX
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(EI—L])H (XX)
O l—Eq..
0 Ho_j (L'—E"),
N ¢ °C
Cu
N \N
G* I |
N N G0
/
_LI_QIE....QIS
GIZ
G]]
where

G? G10and G!! are identical or different and each is
independently of the others hydrogen or hydrox-
ysulfonyl,

nis 0orl,

wi1s O or 1, and

E!and L!are each as defined above, with the proviso
that n and w are not 0 at one and the same time.

A method for preparing the formazans on which
these dyes are based is described for example in EP-A-
315 046.

X in the formula I may also be for example the resi-
due of an anthraquinone dye. Anthraguinones are
known per se and described for example in K. Ven-
kataraman, The Chemistry of Synthetic Dyes, Vol. II,
Academic Press, New York, 1952.

Particular preference is given to anthraguinone dyes
of the formula XXI

(I:l) NH> (XXI)
[ . l SO:H
I
O L3—E!
where
L3 is imino or the radical
QB
—NH Li—
Q9 Q]]
QIU

where L!is as defined above, Q2% and Q9 are identical or
different and each is independently of the other hydro-
gen or methyl, and one of Q!0 and Q!! is hydrogen or
methyl and the other is hydroxysulfonyl, and E! is as
defined above.
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X in the formula I may also be for example the radical
of a triphendioxazine dye. Triphendioxazines are
known per se and described for example in EP-A-141
359 or EP-A-311 969.

Particular preference is given to triphendioxazine
dyes of the formula XXII

C] Gl;l- (XXII)
O N
ol
N C o Ql3—Ql2—L1—E!
Ci
where

E! and L1 are each as defined above,
G1?¢ is hydroxysulfonyl or the radical SQ;-CyHgs-
OSO3H,

Q13 is oxygen, imino or Cy-C4-alkylimino, and

Q!2 is straight-chain or branched C;-Cgs-alkylene or

phenylene.

X 1n the formula I may also be for example a residue
of a metallized phthalocyanine dye. Phthalocyanines
are known per se and described for example in F. H.
Moser, D. L. Thomas, The Phthalocyanines, Vol. II,
CRC Press, Boca Raton, Fla., 1983.

Particular preference is given to phthalocyanine dyes
of the formula XXIII

(XXIII)
(— SOSH)g

G]B
/
—SOHN

\GM

Me Pc

—503_L3‘-(Q12—L1—)ﬂ£1

where
Pc 1s a phthalocyanine radical
G!3 and G!4 are identical or different and each is
independently of the other hydrogen or C;-C;-
alkyl,
L3 is imino or Cj-Cg-alkylimino,
dis 0, 1, 2 or 3,
Me 1s copper or nickel,
gis Oor 1, and
L1, E and Q!? are each as defined above.
The present invention further provides novel benzyl
compounds of the formula 111

A (II)

SOy—U

CH>—S0O;zH

where
A 1s nitro or amino and
Ul is vinyl, propenyl or the radical of the formula
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CH>—CH=—2Z2
I
Zl

where Z!is hydrogen or methyl and Z2is a group
which 1s detachable under alkaline reaction condi-
tions,

the radical A being linked to the benzene ring meta or

para to the CH,-SO3;H group.

Examples of U were mentioned above.

The novel benzyl compounds, which are useful inter-
mediates for synthesizing the novel double attachment
reactive dyes, can be obtained in a conventional man-
ner, for example as described in EP-A-307 817.

For instance, a compound of the formula XXIV

O;N (XXIV)

Cl

CH>—SO3zH

can be reacted with a thioalkanol, e.g. 2-thicethanol or
l-methyl-2-thioethanol.

By reducing the nitro group to an amino group and
oxidizing the sulfur atom to a sulfone group, in either
order, and then esterifying for example with chlorosul-

furic acid, it is possible to arrive at the benzyl sulfone of

the formula XXV

H-aN (XXV)

SO3—CH:—CH—0S0O:H

2

CH>—SO0O1H

where Z! is as defined above.
Compounds of the formula XXIV can be obtained for

example by reacting a benzyl chloride of the formula
XXVI]

O-N (XXVI])

Cl

CH-CI

with an alkali metal sulfite.

Instead of the sulfuric ester group, the other radicals
which are detachable under alkaline conditions can
hkewise be introduced in a conventional manner.

The reactive dyes of the formula I are prepared for
example by reacting a suitable organic dye or a suitable

dye precursor and the fiber-reactive compound of the
formula XXVII
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(XXVII)

SO;~-U
CH;—S0O3H
where
U is as defined above and
Alis the radical
. N
H~—N— or Q ~ N—
¥ l' T
Q N N Q
Y
Q4
where Q!, Q? and Q4% are each as defined above,
and, if dye precursors have been used, converting
the resulting intermediates into the desired dyes by
a conventional method.

If the compound X-H is a coupling component, the
dyes according to the present invention are obtained for
example by diazotizing the fiber-reactive system of the

39 formula XXVIII

35

H,N (XX VI
SO>—U

CH»=—S§0:H

40 where U 1s as defined above, in a conventional manner

45

50

35

and coupling it to the coupling component X-H.

The novel reactive dyes of the formula I are advanta-
geous for dyeing or printing hydroxyl- or nitrogen-con-
taining organic substrates. Such substrates are for exam-
ple leather and fiber material which predominantly
contains natural or synthetic polyamides or natural or
regenerated cellulose. The novel dyes are preferable for
dyeing and printing textile material based on wool or in
particular cotton. Suitable dyeing methods are the
known forms of reactive dyeing, in particular exhaust
dyeing at 40°-80° C. and cold pad-batch dyeing. The
novel dyes are notable for high yield and high wet
fastness.

The Examples which follow, in which percentages
are by weight, unless otherwise stated, further illustrate
the invention.

In the table examples, the abbreviations E-1 to E-4

60 have the following meanings:

65

SO;—CyH4—C(Cl]

CH>»—SO3H
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-continued

SO;—CH=CH:

CHy;—S0OzH

SO»—CsHs4—5S503H

CH;—S0O3H

SOy—CsH4—0OS03H

CH;—503H

5,241,055

Ex. No.
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EXAMPLE 1

A solution of 31.4 g of 4-(2'-chloroethylsulfonyl)-3-
hydroxysulfonylmethylaniline in 500 ml of water was
diazotized with 60 ml of SN hydrochloric acid and 30
mi of 3.33N NaNOQO; solution at 0°-5° C. and admixed
with a neutral agueous solution of 30.2 g of 1-hydrox-
ynaphthalene-3,6-disulfonic acid. Sodium bicarbonate
was sprinkled in to set a pH of 5-6. After the coupling
had ended, the dye was salted out with potassium chlo-
ride and gently dried under reduced pressure. It dyes
cotton in light-fast orange shades and conforms to the
formula

OH

Cl-C:H;;-SO;—-Q— N=N

HO3S SO3H
HO3S—CH>

Further dyes according to the present invention which
were obtained in a similar manner are listed in Table 1:

TABLE 1
E—N = N—K

E K Hue on cotton

3 greenish yellow

CH;
f/jCHESOBH
O N OH

|

CaHs

E-4 CH; greenish yellow

E-3 CH3 greenish vellow

E-2 Hj3C yellow

Ii“ CH;
W N
HO
SO3H

E-3 HOC yellow

N
N N
HO O
SO3H
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TABLE 1-continued
E—N = N=—K
Ex. No. E K Hue on cotton
7 E-i SO3zH yveilowish orange
NH—CO=—CHj3;
g E-1 SO3H yeilowish orange
NH—CO=—NH>
G E-3 SO3H yellowish orange
NH—CO—CHz:
10 E-2 HO orange
HO:S . l SO:H
1] E-] HO SO1H orange
SOsH
12 E-2 HO SOzH orange
HO;3S
13 E-1 HO reddish orange
SO3H
14 E-3 HO - reddish orange
SO3H
15 E-1] HO greenish yellow

H

{N

~>,_

OH

22
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TABLE 1-continued
E—=N =N—K
Ex. No. E K Hue on cotton
16 E-1 HsN yellow
N
/' Nx o
=N 7
HO
17 E-1 CO»H greenish yellow
=
-
HO N OH
18 E-] H, reddish orange

N

HO3S

EXAMPLE 19

31.4 g of 4-(2'-chloroethylsulfonyl)-3-hydroxysul-
fonylmethylaniline in 500 ml of water were diazotized
at 0°-5° C. in the presence of hydrochloric acid and
admixed with a neutral aqueous solution of 42.4 g of 35
1-benzoylamino-8-hydroxynaphthalene-4,6-disulfonic
acid. The coupline was completed at pH 6-6.5 by sprin-
kling in sodium bicarbonate, and the dye formed was
salted out with sodium chloride and gently dried under
reduced pressure. It dyes cotton in a brilliant red shade 40

having good fastness properties and conforms to the
formula

C]'—H4C1—025‘Q'N=N

HO3;5—CH> HO;S

HO NH—CO—C¢Hs

e

SO3H

Further dyes which were obtained in a similar manner
are listed in Table 2.

TABLE 2
E_N = N"'K
Ex. No. E K Hue on cotton

20 E-] HO NH—COQCHj; red

HO3S SO3H -
21 E-3 HO NH—COCgH5 red

HO3S

SO3H
22 E-1 HO NH—CO—NH-—C¢Hs bluish red
HO3S SO3zH
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TABLE 2-continued
E—N = N—K
Ex. No. E K Hue on cotton
IR S NH—CO=—CH3~Cl red
HO3S . ' SO3H
24 E NH—CO—C;Hs red
HO3S ' . SO3;H
25 orange
HO;S*\ NH~CO=—-CH)»=—CH>=—C]
26 HO orange
HO3S 'I lI NH—COCH;
27 orange
] [ NH=-—-COCH-CH»>SO;3R
EXAMPLE 28 EXAMPLE 29

15.7 g of 4-(2’-chloroethylsulfonyl)-3-hydroxysul-
fonylmethylaniline were dissolved i 250 ml of water
and diazotized at 0° C. 1n the presence of hydrochloric
acid. This solution was added dropwise to a suspension
of 16 g of 1-amino-8-hydroxynaphthalene-3,6-disulfonic
acid in 100 ml of water at pH 1. The mixture was stirred
overnight and filtered, 15.7 g of 4-(2'-chloroethylsul-
fonyD3-hydroxysulfonylmethylaniline (diazotized as
described above) were added dropwise, and coupling
was carried out with sodium bicarbonate at pH 35.5-6.
The mixture was stirred overnight and the dye was
salted out with KCl and gently dried. It has the formula

CI“H‘;G—_O?SAQ ““
HO3S—CH- HO;3S

and dyes cotton in a navy shade having good fastness
properties.

45

N=N S

SO3H

8.7 g of sulfanilic acid were diazotized in 200 ml of
H>0 at 0° C. in the presence of hydrochloric acid. A
suspension of 13.7 g of 1-amino-8-hydroxynaphthalene-
3,6-disulfonic acid (Na salt) in 100 ml of water was
added dropwise. The pH was 1.5 . The mixture was
stirred overnight at room temperature.

The diazonium salt, prepared by diazotization of 15.7
g of 4-(2'-chloroethylsulfonyl)-3-hydroxymethylaniline
with sodium nitrile in the presence of hydrochloric
acid, was then added dropwise at 10° C.

The pH was maintained with sodium bicarbonate at
5.5-6 for 2 hours, and the dye was salted out with potas-
sium chloride, filtered off with suction and dried to give

0Oy—CsH4—Ci

CH>=—SO3H

a black powder which dyes cotton in a navy shade of
good light fastness. The dye conforms to the formula

HO3S .l .l SO3z;H CH3»~—S03H
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Further dyes according to the present invention which
were obtained i1n a similar manner are listed in Table 3.

TABLE 3
H->sN OH
D!—N=N N=N-—D" -
3
HO3S
4
SOxH
Ex. Position Hue on
No. D! D? 3or4 cotton
30 E-1 4 navy
HO3S
31 SO; E-2 3 navy
HO;3S
32 SOz:H E-1 3 navy
SO3zH
33 E-z E-2 3 na\r}!
34 E-3 E-3 3 navy
35 E-1 HO»S 3 navy
NH
>— N
/
N >—NH SO3H
-
Ci

36 E-1] HO3S 3 navy
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TABLE 3.continued .

H>N OH
Dl=—N=N N=N-—D"
3
HO3S
4
SO3H
Ex. Position Hue on
No. D! D 3or4 cotton
37 E-1l - HO3S 3 navy
NH
>— N
/
N ‘>—NH
- s
F HO;3S
iR E-1 3 navy
QSO}H
39 E.] SO3H 4 navy
SO;zH
40 E-] 3 navy
OSO:HCHZHCH:CHZ
41 E-1 3 navy
—@—so;—czm—osom

42 E-] 3 navy
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TABLE 3-continued
H>oN OH
D!—N=N N=N—D?
3
HO3S
4
SO3;H
Ex. Position Hue on
No. D D? Jor4 cotton
43 E-2 HO3S 3 navy
HN Cl
T\
N F
- »
F
44 E-1 HO 35 3 navy
— Cl
N
|
NH-—CO N
Cl
|
O
45 Cl E-1 3 reddish
navy
HO3S
SO3iH
46 E-1 3 navy
CH3=CH-CH3035—Q
47 E-] 3 navy
HO;SOH4C3035~©v
48 E-1 3 navy
SO3H
49 E-] 3 navy
H03SOH4C3HNO;~_SA©-
S0 E-1 3 navy

SOsNHC>H40O803H
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EXAMPLE 51

25.4 g of the secondary condensation product of ani-
line-3-sulfonic acid, 2.,4,6-trifluoro-1.3,5-triazine and
2-amino-3-hydroxynaphthalene-7-sulfonic acid in a neu-
tral solution in 800 m] of water were admixed at 0°-5°
C. with the diazonium salt prepared by diazotization of
15.7 . g of 4-(2'-hydroxyethylsulfonyl)-3-hydroxysul-
fonylmethylaniline with sodium nitrite in the presence
of hydrochloric acid in 300 ml of water. Sodium bicar-
bonate was added to set a pH of from 35 to 6, and the dye
obtained was salted out with sodium chloride. Follow-
ing gentle drying, the dye was in the form of a reddish

10

Ci—HasCr— 058

HO3;S—CH;

orange powder which dyes cotton in a brilliant orange
shade. The dye conforms to the formula

34
EXAMPLE 52

A neutral solution of 55.2 g of the secondary conden-
sation product of l-amino-8-hydroxynaphthalene-3,6-
disulfonic acid, cyanuric chloride and N-ethylaniline in
700 ml of water was admixed with the diazonium salt
prepared by diazotization of 31.4 g of 4-(2'-chloroethyl-
sulfonyl)-3-hydroxysulfonylmethylaniline with sodium
nitrite in the presence of hydrochloric acid, in 500 mi of
water. The coupling was completed at pH 5-6 by the
addition of sodium bicarbonate. The dye formed was
salted out with sodium chloride and gently dried. It
conforms to the formula

Cl

N%\

HO;3S l l SO3H \

C-Hs

and dyes cotton in a brilliant red shade having good
fastness properties.

HO
Cl—Hs4Cy—0>8 N=N
HO3:5—CH: HO3S ‘ ‘ \|/ \|/ :
SOzH
The dyes listed in Table 4 were obtained in a similar
manner to Examples 51 and 52.
TABLE 4
E—N=N-—K N X
-
\r Y
N N
\‘\'/
R
Ex. Hue on
No. E K X R cotton
53 E-1 OH NH— Cl OCH3 red
HO1S I l SOzH
54 E-l OH NH=— F red

‘_ )
HO35 S0O3H

SOzH
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TABLE 4-continued
E—~N=N—K N
\f.. YX
I
N N
\‘M/
R
Ex. Hue on
No. E K X R cotton
33 OCH.CH,0CH; red
HO13S ' ' SO3H
56 E-i OH Cl orange
HO;3S NH— SO:H
57 E- HO,C Cl vellow
1;‘ SO3H
NH
x> N
SO3H
NH—
58 HOAC Cl yellow
N
; \Q SO3H
NH—
59 HO-C © F yellow
N
I, NH
SR
\Q ‘ SO3H
NH—
60 E-] CH3 Cli greenish yellow

f\TCONHZ NH
-
HO N~ O

e

SO3H
CHy—CH;—CH>~—NH-—
61 SOz:H Cl yellowish orange
NH SO3H
H;
NH-—
62 SOzH F yellowish orange

.“\-.
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TABLE 4.continued
E—N=N-=K _ N X
h g
N Y N
R
Ex. Hue on
No. E K X R cotton
63 E-2 SOzH Cl yellowish orange
NH
NH>
SOs;H
NH—
EXAMPLE 64 EXAMPLE 65

A neutral aqueous solution of 31.4 g of 4-(2'-chloroe-
thylsulfonyl)-3-hydroxysulfonylmethylaniline in 500 m!

of water was admixed with a suspension of 19.3 g of 25

cyanuric chloride in 250 ml of ice-water and stirred at
0°-5° C. for 2.5 hours during which a pH of 5-6 was
maintained by the addition of sodium bicarbonate. Fol-
lowing filtration, the suspension was added to a stirred
solution of 16.9 g of 1,3-diaminobenzene-4-sulfonic acid
in 100 m! of water at 40° C. and pH 5-6, and the mixture
was maintained at 35°—40° C. and a pH of 3-4 for 2
hours.

After the reaction had ended, the product was diazo-
tized at 0°-5° C. by the addition of 30 ml of 3.33N aque-
ous sodium nitrite solution and 60 ml of SN hydrochlo-
ric actd and coupled onto 27.6 g of 1,4-dimethyl-3-
hydroxysulfonylmethyl-6-hydroxypyrid-2-one. The
dye obtained was salted out with sodium chloride and

30

35

gently dried under reduced pressure. It dyes cottonina ¥

HO38—CH>
Ci

brilhant, fast, greenish yellow shade and conforms to
the formula

33 g of the sodium salt of the dye of the formula

SO3H

HO
oo
H;N HO3S SO3H

were dissolved 1n water at pH 6 and 40° C., 31.6 g of the

condensation product of cyanuric chloride and 4-(2'-
chloroethylsulfonyl)-3-hydroxysulfonylmethylaniline
described in Example 64, dissolved in 1,000 ml of water
were added, and the mixture was stirred at 40° C. for a
further 2 hours during which a pH of 5-6 was main-
tained by sprinkling in sodium bicarbonate. The dye,
obtamed by precipitation with potassium chloride and
gentle drying, dyes cotton in a brown shade and con-
forms to the formula

SO3H

HO
N=N ‘ . 'NH
Cl—H4Cr— - N “
4Cr—0nS NHY "YHN HO3S SOzH
|
N N
Y

The dyes described in Table 5 are obtained in a similar
manner.

CHs
Cl—H;Cy—058 NH N s HN N N Xy CH2—S803H
| N N =
T l

CHj
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TABLE 5

N

N >—NH—D—N=N—K

E—NH -
Ex. Hue on
No. E X D K cotton
66 E-1 (] SO3H HO NH“COCﬁHj red
: HO3S ' -
SO3H
67 E-1 F SO3H HO NH—COC¢H5 red
: HO3S ' '
SO3H
68 E-.1 Cl ‘ SO:H HO NH—COCH; red
: HO3S ' ' SO3H
69 E-1 (] SO:H HO NH-—COC»Hjs red
: HO;3S ' . SO3H
70  E-1 (] SOzH Cl red

I

TlNI""Cf,Hf,
C2Hjs
HO1S SO3H
7] E-1 (] SO;3H HO,C N yellow
l
S
OH \O\
SO3H
72  E-1 (] SO3zH HO,C yellow

II“ Ci
N N
OH

SO1H



5,241,055
41 42

TABLE 5-continued -
X

N

N >—-NH-—D-—N=N—-K )

b= x

E—NH
Ex. Hue on
No. E X D K cotton
73  E-1 (] SO3H HO,C yellow
II" CH;
. _ N
OH
SO3H
74 E-1 (] SO:H H:C yellow
N
| C]
. _ N |
OH
SO3H
Cl
75 E-1 (I SOzH CHj; greenish yellow
O N OH
I
CH:
76 E.-1 C(Cl SOz:H CH;j; greenish yellow
ijONHg
O N OH
:
C>Hs
77  E-1 (] SO3H CH3; greenish yellow

OH

O
—2
7
S
L

78 E-1 (] SOzH CO>H '* greenish yellow

79 E-1 (I SOz:H OH reddish orange

LB

SO;3H
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TABLE 5-continued
X
b x
/
N '>—NH'—D—N=N—K
= x
E—NH
Ex. Hue on
No. E X D K cotton
80 E-1 Cl SO3H OH orange
HO3S ' l SO3H
81 E-1 (] SO3zH OH SO;H orange
Q_ HQO3S
82 E-1 (i SO3H OH SOxH reddish orange
SO;zH
3 - 3
g E-1 (i HQO:2S C] OH brown
“ k
HO3S
84 E-1 (] SO1H OH brown
HO»S
g5 E-1 (I HO35 OH reddish orange
SO3H
86 E-1 CI HO3S HO>C yellowish orange
II*‘ CH3
. N
OH
HO:S SO3H
87 E-1 (] S0O3H HO>C «: vellowish orange
1|\ CH3
N N
OH

SO3H
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TABLE 5-continued
X
N
/
N \>—NH—-D“N=N“-K
-
E-~NH
Ex. Hue on
No. E X D K - cotton
g8 E-1 (i SO;H OH red
: f HO; S* SO:H
89 E-1 (] SO3H OH yellowish orange
: E J\///JICONHZ
O N OH
|
CH;j
0 E-1 (] SO;H CO>H yellowish orange
/
-
HO N OH
91 E-1 (i SO3H OH orange
: HO;S: ‘ ‘ “NH—COCHz-
92 E-1 F SO:H OH orange
Q HO3S . l NH=--COCH;3;
93 E-1 (I SO3H OH orange
*NH—COCH;A
HO3S
94 E-1 (] SOzH OH orange
: HsN . . NH—CO—CH>—CH,—C(l
65 E-1 (] SO:zH OH red

A

HO3S NH—COCH:
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TABLE 5-continued
X
b x
/
N \>'—NH'-*D—N N—K
-
E—NH
Ex. Hue on
No. E X D K cotton
9% E-2 (i SO3H OH red
: HO3S . . NH—COCHj;
HO:S
97 E-1 Cl SO:H CH; greenish yellow
f\j/SOjH N
=
HO N~ O
CH:;
98 E-1 (] SO3H NH—COCH; bluish red
l | HO3S . . SO:H
SO:H
99 E-1 (Il SOsH red
HO;S SO;H
100 E-1 (] SOzH SOzH red
: HO»S . .
101 E-1 (I SO3H SO3H red

O

EXAMPLE 102

C

SO3;H

27.7 g of the aminoazo dye obtained by coupling

diazotized 2-aminonaphthalene-3,6,8-trisulfonic acid ¢,

onto 3-aminophenylurea were dissolved i 250 ml of
water under neutral conditions and admixed at 40° C.
with a neutral aqueous solution (prepared as in Example
64) of 21.4 g of the condensation product of cyanuric

65

chloride and 4-(2'-chloroethylsulfonyl)-3-hydroxysul-
fonylmethylaniline 1n 1,000 ml of water, and the mixture
was stirred at 40° C. for 2 hours while a pH of 5-6 was
maintained by sprinkling in sodium bicarbonate. As
soon as free amino groups were no longer detectable by
thin layer chromatography, the dye was salted out with
potassium chloride and gently dried under reduced
pressure. It conforms to the formula
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N~
SOzH \

‘=N NH—<’ N
HO3S5 SOz;H NH—CO-—NH; NH SOr=CrH4—Cl

CH;~—SO3H

and dyes cotton 1n a fast, yellowish orange shade having of 5-6 was maintained by the addition of sodium bicar-
good fastness properties. bonate. The mixture was cooled to 0°-5° C. with ice, 8.7
15 8 of diazotized aniline-2-sulfonic acid were added,. a_nd

EXAMPLE 103 the coupling was completed at pH 5-6 by the addition

The neutral agqueous solution of 21.4 g of the primary of sodium bicarbonate. The resulting dye has the struc-
condensation product of cyanuric chlonde and 4-(2'- tural formula

Cl
SO3H N

~
~

HO NH—< N
N=N N
NH SOy==CrHa—Cl
HO3S SO3H

CH>»—SOzH
chloroethylsulfonyl)-3-hydroxysulfonylmethylaniline and dyes cotton 1n a fast, brilliant red shade.
described mm Example 64 was admixed with 15 g of The dyes listed in Table 6 are obtained in a similar
l-amino-8-hydroxynaphthalene-3,6-disulfonic acid, and Manner.
the mixture was stirred at 30° C. for 2 hours while a pH

TABLE 6
X
~
\
D—N=N—K—< N
N =
NH—L
Ex. Hue on
No. D K X E cotton
104 o3 H HO NH— Cl . E.] red
: HO3S . . SO3zH
105 SO3H HO NH = F E-1 red
: HO3S: ‘ ‘ “SO:H
106 - SO3H HO NH— Cl E-l bordeaux
HO;3S SO3zH
107 SO3H HO NH— Cl  E-l bluish red

HO3S SO3zH
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TABLE 6-continued
X
A
\
D—-N""N-—K—< N
v <
NH—E -
Ex. Hue on
No. D K X E cotton
108 HO NH— Ci E-1 bluish red
- “
HO;3S SO1H
109 HO NH— Cl E-1] red
CHy»=CH—CH»—S0O» “
HO;3S SO3H
110 HO NH— C] E-] red
HO:50—CH>»—CH>—S0» : ‘ ‘
HO;S SO3H
i1l SOiH HO NH— Cl E-] bluish red
| ' HOzS . . SO3H
SOzH
112 : HO NH— Cl E-1] red
HOsS . -
SO1H
113 SO;3H HO Cl E-Il orange
Q HO3S .. . NH—
114 SO3H - HO Cl E-i orange
| HO;3S NH—
115 SO;zH HO Cl  E-} orange

HO3S5

HO;3S



Ex.
No.

116

117

118

119

120

121

53

H3;CO

HO3S

SO3H

&

SO:H

SO3H

SO:H

SO:H

SO:H

SOzH

CH3—co-NH-®—

CH:=—SO>—NH

5,241,055
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TABLE 6-continued )
X
-
\ .
D“N=N—K—< N
« =<
NH=-E
K X
HO ]
HO3S ' l NH -~
HO Cl
HO}S: ‘ ' "“NH~—
HO Cl
“ N
HO3S
HO Cl
:“/‘DNH—
HQO3S
| HO Cl
“‘NH_
HQO3S
HO C]
H03S: ‘ . “NH—
HO NH— Ci

SO3H

HO;S: ‘ ‘ ~SO:H

E-1

Hue on

COtton

orange

orange

yellowish red

yellowish red

yellowish red

red

red



Ex.

No.

123

124

125

126

127

128

129

5,241,055
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TABLE 6-continued

NH—E
D K X
SO3H HO NH— Cl
N
2_ HO:S SO3H
N ‘>—NH
-
NH
HO:S
SO3H HO NH— Cl
Cl
N
}_ HOAS SO:H
-
E!=—NH
Cl SO:H HO C]
b x
/
>= N HO;S NH=--
E!=NH
Cl SO:H HO Cl
b x
/
Y
>= N HO;3S NH—
HQO;S NH HO3S
SO3H Cl
NH—
HOsS SO3H NH—COCH;
SO;zH F
HO3S SO3H NH—COCH:
SO:H E

HO3S SOzH

NH--CONH;

E-1]

E-]

E-1

Hue on
cotton

red

red

red

red

yellowish orange

yellowish orange

yellowish orange



Ex.
No.

130

131

132

133

134

135

136

137

5,241,055

TABLE 6-continued
X
=
\
D-—N=N—K-—<’ N
N =< |
NH—E
D K
SO3H
HO:S SO3H NH—CONH;
SO:H
HO:S SO3H NH=—CO—NH=—C¢H5
SO:H
NH—
HO3S
NH=CO=—NH=—C¢Hs
SOxH
NB—CO—NH—C¢Hs5
HO:S
SO3H ‘ OCH;
HO-S NH—CO—CH;
SO3H OCH;
HO};S‘Q ‘QNH—
H1C
- SO:H OCH;
NH—COCH;
SO:H

¥

“ NH—COCH;

SO3H

S8

Cl

Ci

CI

Cl

Cl

Cl

Cl

Cl

E-1

E-1

E-1

E-]

Hue on
cotton

yellowish orange

vellowish orange

yellow

yellow

yellowish orange

yellowish orange

yeilowish orange

yellowish orange
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TABLE 6-continued

A
\

D—-N=N—-K% N
N =

NH—E
Ex. Hue on
No. D K E cotton
138 SO3H F E-1] yellowish orange
“ ; .
NH—COCH;

SOzH

139 SOsz;H OCH;3; Cl  E-1 yellowish orange
f .
S0OzH HaN

The reaction was completed overnight at pH 5.5-6
EXAMPLE 140 30 by the addition of sodium bicarbonate. The dye was
8.7 g of sulfanilic acid were diazotized in 250 ml of salted out with 200 g of sodium chloride and dried. It

water in the presence of hydrochloric acid. A suspen- has the formula
HO1S
H-N OH
HO3S N=N N=N C]
\
HO:1S SO3zH NH—< N
N =<
NH SO3—CrHs—Cl
CH)>—S0O3H

sion of 13.7 g of 1-amino-8-hydroxynaphthalene-3,6-
disulfonic acid in 100 ml of water was added dropwise, and dyes cotton in a fast, navy shade.

and the mixture was stirred at room temperature and °°

pH 1.5 for 12 hours. After cooling to IOE C., a diazo EXAMPLE 141

component was added which was obtained by diazoliz- Example 140 was repeated, except that 1-amino-8§-
ing 56.4 g of the secondary condensation product of @ hydroxynaphthalene-4,6-disulfonic acid was used in
4-(2'-chloroethylsulfonyl)-3-hydroxysulfonylme- place of l-amino-8-hydroxynaphthalene-3,6-disulfonic
thylaniline, cyanuric chloride and 1,3-phenylenedia- > acid. A dye having similar properties was obtained.
mine-4-sulfonic acid in 750 ml of water in the presence Table 7 contains further examples of dyes prepared in
of hydrochloric acid. a similar manner to Example 140.

65
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TABLE 7
HaN OH
Di—=N=N N=N=-D- N NH—E
X
\“/ Y
HO;S ’ N = N
3
: \I/
SO3H X
Ex. Position Hue on
No. D] 3/4 D- X E  cotton
142 3 HO3S F E-I navy
NH -~
143 SO H 3 HO3S Cl E-1 navy
SOszH NH—
144 4 HO;3S C! E-1  navy
CHy—80»-
/
CH->=CH
NH—
145 3 HO3S Cl E-] navy
HO3SO-—CH3-CH3—503—©- @
NH—
146 SO;zH 3 HO:S Cl E-I navy
O @
|
C—NH NH—
147 SO3H 3 HO»S Cl E-l navy
CH3;—0>S—NH NH—
148 3 HO:S Cl E-l navy

HO,C

o

NH -
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TABLE 7-continued

D!=N=N =N-—D- N o
N=N-D "YNH E
I
HO3S 3 N = N
3
4 hd
SO3;H X
Ex. Position Hue on
No. D] 3/4 D2 X cotton
149 SO3H HO3S navy
150 HO3S HO;S navy

>

mixture was stirred at room temperature for 12 hours,

EXAMPLE 151 the diazonium salt prepared by diazotization of 8.7 g of

A solution of 28.2 g of the secondary condensation aniline-4-sulfonic acid in the presence of hydrochloric

product of 1,3-phenylenediamine-4-sulfonic acid, cya- 30 acid in 200 m] of water was then added at 10° C., and

nuric chloride and 4-(2'-chloroethylsulfonyl)-3-hydrox- the pH was maintained with sodium bicarbonate at

ysulfonylmethylaniline in 750 ml of water, prepared and 6-6.5. Salting out with sodium chloride brought down a
diazotized as described in Example 140, was admixed at dye of the formula

Cl""'Hd,C-r—'O'JS‘Q \r \‘/ : .! ‘- N—N—QSOgH
SO3H HO;3S SOsH

HO3S—CH>
0°-5° C. with 15.9 g of 1-amino-8-hydroxynaphthalene- The dyes listed in Table & are obtained in a similar
3,6-disulfonic acid, suspended in 100 ml of water. A pH manner.
of 2.5-3 was maintained with sodium formate. The

TABLE 8

E—NH N D!—N=N N=N-D?
"'-.
\(
N
HO3S

~ "

X SO3H
Ex. Positton Hue on
No. E X D! 3/4 D2 cotton
152 E-1 SOsH SO3H navy

£ O

NI—I-—E'
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TABLE 8-continued
~ H>sN OH
H\I/ YD N=N N=N-—D
|
N N 3
\""/ HO3S
4
. 4 SO3H |
Ex. Position Hue on
No. E X D/ 3/4 D2 cotton
153 -1 Ci - SO3H 3 SO3H navy
~-NH
154 E-1 (] SOz:H 3 navy'
; SOzH
—NH
155 E-2 Cl SO:H 3 SO3H navy
—N] N —_]2
NH NH\r "YNH E
I
N N
\r'/
Cl
156 E-1 (] SO1H 4 navy
—NH
157 E-1 (] SO3H 3 navy
--NH
158 E-1 Cl SO3H 4 navy

@-sog—-cgm-—osom

!

—NH

EXAMPLE 159
38.6 g of the known dye of the formula

66



5,241,055

67 68
SO3H
“”N=N N=N NH;
SO:H
HO3S HO»S

in 400 ml of water at pH 7 were admixed at 40° C. with by thin layer chromatography. The dye obtained on

21.4 g of the pnimary condensation product of cyanuric salting out with potassium chloride conforms to the
chloride and 4-(2'-chloroethylsulfonyl)-3-hydroxysul- formula

Cl
SO3H N —<
N=N N=N NH—< N
I =
“ NH S0,C;H4Cl
SO3H
HO3S HO3S CH,S03H

fonylmethylaniline in 500 ml of water prepared as in and dyes cotton 1n a reddish brown shade.

Example 64. The mixture was stirred at 40° C. and pH Table 9 contains dyes obtained in a similar manner.
5-6 until free amino groups were no longer detectable

TABLE 9
D=—N=N—K!~—N=N—K NH\I/ "YNH E
|
N N
\r
X
Ex. Hue on
No. D K! K?2 X E cotton
160 SO3H Cl E-1] reddish brown
HO3S HO3S
i6i SO3H Cl E-1 reddish brown
SO3;H
HO;S
HO;S
162 SO3H Cl E-] reddish brown
SO3H

SO;3H
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TABLE 9-continued
D~N=N—K!—=N=N—K2— N -
N=—K NI—IY ‘YNH E
|
N N
\iﬂy
X
Ex. Hue on
No. D K} K2 X E cotton
163 SO3;H CH3 Cl E-1 yellowish brown
HO;3S
SO3H
164 SO3H CH; Cl E-2 yellowish brown
| ; SO3H
SO3H H3;C
165 SO3H CH; F E-1] yellowish brown
HO3S . . :
SO3H H3iC
HO;S
166 SO3zH Ci E-1 reddish brown
HO3S . .
SOzH
| HO;3S
167 El C] SOsH . reddish brown
HO3S HO3S
168 SO3H Ci E-1} reddish brown

HO3S

e

%%

n
N
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TABLE 9-continued
D—N=N—K!=N=N-~K?2—NH N NH—E
o
RN
N N
h
X
Ex. Hue on
No. D K| K? X cotton
169 SO3H Cl E-1 reddish brown
- O O
HOsS HO3S
170 SO3H Cl E-1 reddish brown
HO3S HO3S )
335
40
EXAMPLE 171
64.8 g of the known dye of the formula o
O— Cu—CQC
45 HO3S
NH;
HO3S Q N=N SO3H Q
Q .. 50
HN N Cl
SO3H
YT
H>N N N
h
were suspended in 700 ml of water. 21.4 g of the pri- 53 NH SOy~ CHy=~CH>~Cl
mary condensation product of cyanuric chloride and
4-(2'-chloroethylsulfonyl)-3-hydroxysulfonylme-
thylaniline described in Example 64 were added dis- CH,—SO0O3H
solved in 800 ml of water at pH 5.5- and 40° C. in the 60

course of 2 hours, and the reaction mixture was main-
tained at pH 5.5-6 and 40°-45° C. for a further 30 min-
utes. After the reaction had ended, the dye was salted
out with sodium chloride, filtered off and dried under
reduced pressure. It conforms to the formula

-y

and dyes cotton in a fast blue shade.

EXAMPLE 172

A suspension of 75 g of the known dichlorotriazine

5 dye of the formula
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EXAMPLE 173

‘The method described in Example 172 can also be
used to prepare the dye of the formula

Cl
ClH4Cr=0;S
SO3H
HO38—CH3
HQO;S
N N
/
A
NT N |
. Py ,yLNH 25 EXAMPLE 174
N O 43.4 g of 88% strength l-amino-4-bromoanthraqui-
0\ ?Omg none-2-sulfonic acid, 34.5 g of the amine of the formula
Cu
HO;S N\ 30
i ri;f SO:H CH;—SO3H
N N
/
H)N SO;—CH;—CH;—Cl

35

1.5 g of copper powder, 0.75 g of copper(II) sulfate and

50.4 g of sodium bicarbonate were heated at 65°-70° C.
in 600 ml of water was admixed at neutral pH with a for 120 hours. After the reaction had ended (thin layer
solution of 49 g of 4-(2'-chloroethylsulfonyl)-3-hydrox- 49 chromatography), the mixture was filtered hot and the
ysulfonylmethylaniline in 600 ml of water. The suspen-  filtrate was brought to pH 1 with concentrated hydro-
sion was heated to 40°-45° C. and a neutral pH was chloric acid. The oily residue was crystallized at 0°-5°
maintained by the addition of NaHCO3. After 2.5 hours ~ C. by stirring with 100 ml of ethanol to extract the

the product dye conforming to the formula impurities, and the crystalline product was isolated,
Cl
)‘\.\
N N
/"\ ')\
ClH4Co—05S NH N NH
O
O HO_ |
N\ 7 °C
HO3;5=—CH-» Cu
HO;S N \
N N
F

was salted out with 250 g of sodium chloride, filtered

off and dried. The dark blue dye powder obtained dyes 65

cotton in a sky blue shade. The dyeings are light- and

wet-fast and they show remarkable stability to oxidative washed with ethanol and dried, leaving 45 g of the
effects. compound of the formula
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7S

O NH
) SO3H

i

O NH SO;—CH;—CH)y~—Cl

CHs—SOj3H

The same method was used to obtain the compounds of 10
the formula

H3

SO3H 15
SOsR
20
histed 1n Table 10.
TABLE 10
Ex. No. R 25

175 CH—=CH-

176 CH,CH,0H

177 CH,CH,SS503H
30

EXAMPLE 178
10 g of the Example 174 compound of the formula

NH;

O
I

‘.‘ -

NH>

ooo

H>=—SO3H

50
—d— SO»—CH;—CH;—0OH
was stirred 1n 40 g of chlorosulfonic acid at 20°-25° C.
for 3 hours. The melt was poured into 400 g of ice-
NH;

O
I

|
O HN

CHj3

76

water, and sodium bicarbonate was added to adjust the
pH to 5. The solution was spray-dried to isolate a prod-
uct which in addition to salt contained the dye of the
formula

O‘O

5031-1
H,—SOsH

—G- SO,—CH;—CHy—0OS0O3H

On cotton it produces brilliant blue dyeings having
good fastness properties.

EXAMPLE 179

12.2 g of Il-amino-4-(3'-amino-4’-hydroxysulfonyl-
phenylamino)-2-hydroxysulfonylanthraquinone  were
stirred in 250 ml of water adjusted to pH 6.5 with so-
dium hydroxide solution. A suspension of 4.61 g of
cyanuric chloride in 100 g of ice-water was added at
0°-5° C. The mixture was stirred at 0°-5° C. and pH 6.5
until the reaction had ended, which took about 2 hours.

Following the addition of 8.6 g of 4-(2'-chloroethyl-
sulfonyl)-3-hydroxysulfonylmethylaniline, the tempera-
ture was raised to 35° C., and the mixture was stirred at
that temperature for 2 hours.

After cooling to room temperature, the dye was
salted out with 100 g of sodium chloride, filtered off
with suction and dried.

It dyes cotton in a blue shade having good fastness
properties and conforms to the formula

CH»803Na

SOCH;CHCl
i Q

503}1 Y

EXAMPLE 180

A further dye having similar properties was obtained
on using instead of l-amino-4(3’-amino-4-hydroxysul-
fonyiphenylamino)-2-hydroxysulfonylanthraquinone
13.2 g of 1l-amino-4-(3’-amino-3'-hydroxysuifonyl-
2'.4',6'-trimethylphenylamino)-2-hydroxysulfonylan-
thraquinone.

It conforms to the formula

SO3H
CH»S0O3Na
CH;
NH N s NH SO,CH;CH;C]
\"/ Y
CH N \]-'7 N
3
SO3H C}
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‘The same method was used to obtain the compounds of TABLE 11-continued
the formula Ex. No. R X E Hue on cotion
5 187 ¥ E4
ﬁ' NH> -
SO3H
" 10 SO3sH
O HN—R~—NH N E
o
\h/ \r 188 F E-1
\l-y
15
X
HO35 -
. . CH;
Iisted below in Table 11. |
TABLE 11 90 189 Cl E-2
Ex. No. R X E Hue on cotton H3C CH3
181 Cl E-2
HO3S
25 CH;

A

190 F E-2

SOsH H3C CH;
30
182 F E-2
HO;3S
CH;
SO3H 35 191 Cl E-.3
H-C CH3
183 F E-1
| HO;S
40 CH:
192 F E-3
SO:H H3C CH;
| 45
184 Cl E-3
| HO38
CH;
50 193 | Cl E4
SO;H HiC,_ - CH;
185 F E-3
HO3S
35 CH-
194 F E-4
SO3H H3C CH3
60
186 Cl E-4 HO:S
CH;
65
SO;H * EXAMPLE 195

19.1 g of the compound of the formula
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79 80
O3H
b Cl SO3
H>NH-CH>CN O _ N
-~
N O NCH-»CH>NH>
H
HO3S Ci

were stirred into 1,000 g of water, and the mixture was 10 the reaction had ended, which took about 1 hour. After
adjusted to pH 10 with sodium hydroxide solution. The cooling to room temperature, the dye was salted out
resulting solution was added dropwise at 40°-50° C. to with 500 g of NaCl, filtered off with suction and dried.
a hot solution of the condensation product of 11.1 g of It dyes cotton in a brilliant blue shade having good
cyanuric chloride with 18.8 g of 4-(2'-chloroethylsul- fastness properties and conforms to the formula

Cl

A

N N
l __,_/k
N H Cl | SO3H Cl
HN I}\{JCHZCHEN o N )\\
Z N N CHz~SO3Na
N A
- -
N O N
CH>=S0O3Na NCH>CH);N N SO3
HO:S Cl H H H /
5|02 CH};CH:CI
CH2CH,C}

fonyl)-3-hydroxysulfonylmethylaniline adjusted to pH Further dyes obtained 1n a similar manner are given in
6-8. The mixture was stirred at 60° C. at pH 6.5-7 until Table 12.

TABLE 12
H Cl X R
E..--" \l/ ..Y = N N
I I
N P N — * *Vk ..--*'E
\I/ N O Y N N
H
R X Cl
Ex. Y X R E Hue on cotton
196 SO3H Ci E-1 blue
CH -
HN/\'/ 3
NH
197 SO3H F E-1 blue
NH
HN/\/
198 SO3H Cl E-1 blue
HNT " “NH
199 SO3H Cl E-1 blue
HN NH
200 SO,CyH40OSO3H ] E-1 blue
NH
HN/\/
201 SOsH Cl E-1 red
0/\/NH
202 SO3H Cl E-1 red
O NH
203 SO3H Cl E-2 blue

HN/\/NH



b Cl X j\
=y i 4 v
N N -~ A "'VI\ E
o~ -~
\I/ | N O Y N N
R X Cl i

Ex. Y X R E Hue on cotton
204 SO3H F E-2 blue
HN/\/NH
205 SO3H Cl E-2 blue
_CH
HN/\r 3
NH
206 SO3H Cl E-2 blue
HN/\/\ NH
207 SO3H Cl E-2 blue
HN NH
208 SO,CrH40S0O3H Cl E-2 blue
NH
HNT N
209 SOzH ClI E-2 red
0/\/ NH
210 SO3H Cl E-2 red
O NH
211 SOz:H Ci E-3 blue
NH -
HN/\/
212 SOzH F E-3 blue
NH
HNT N
213 SO3:H ~ Cl E-3 blue
CH
HN/\]/ :
NH
214 SO3H Cl E-3 blue
HNT " “NH
215 $O3H Cl E-3 blue
HN NH
216 SO,CH40SO3H Cl E-3 blue
N
HN/\/ B
217 SO3H Cl E-3 red
O/\/NH
218 SO;3H Cl E-3 red
O NH
219 SO3H Cl E-4 blue
HN/\/ NH
220 SO3H F E-4 blue
| HN/\/ NH
221 SO3H Cl E-4 blue

81

CH
HN/\/ 3

NH

5,241,055

TABLE 12-continued

82
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TABLE 12-continued

84

H Cl X )R\
adhd e 8
N -~ N > Y)LN")\N#’E

|:CuPc

(SO3H);

[:CuPc

SOsNH SO,CyH4Cl

CH,SO3H

which contained 2.7% of NaCl. It dyes cotton in a
greenish blue shade.

EXAMPLE 228

97 g of copper phthalocyaninetetrasulfonyl chloride
were suspended in 750 mi of water at 0°-5° C. 20.5 g of
monoacetylethylenediamine were added and the pH
was maintained at 7.3-7.5 with 109 strength sodium

55

60

65

Ex. Y X R E Hue on cotton
222 SO3H C] E-4 blue
HN” " “NH
223 SO3H Cl E-4 blue
HN NH
224 S0O2CaH40S03H Cl E4 blue
HN/\/NH
225 SO3H Cl E4 red
0/\/NH Ny
226 SO3H Cl E-4 red
O NH
carbonate solution. Following 12 hours at 20°-25° C.,
EXAMPLE 227 ;o the pH was increased to 10 by the addition of sodium
97 g of copper phthalocyaninetetrasulfonyl chloride hydroxide solution, and the mixture was stirred at 95°
were added in the form of a moist press cake to a neutral C. for one hour. Concentrated hydrochloric acid was
solution of 28.4 g of 4-(2'-chloroethylsulfonyl)-3- added to bring down a precipitate. It was filtered off
hydroxysulfonylmethylaniline in 200 ml of water at with suction, washed with approximately 2% strength
5°-10" C. The mixture was stirred at 20°-25° C. for 12 15 hydrochloric acid and resuspended in 500 ml of water.
hours while the pH was maintained at 6.5-7.3 by the The pH was adjusted with sodium hydroxide solution
-addition of 10% strength sodium carbonate solution.  to 7.0-7.2, and 21.2 g of cyanuric chloride were added
The mixture was then filtered with suction and the filter at 0°-5" C. The pH was maintained at 6.5-7.0 by the
residue was dried, leaving 47 g of the dyg of the formula dropwise addition of sodium carbonate solution. After 3
40 hours 29 g of 4-(2'-chloroethylsulfonyl)-3-hydroxysul-

fonylmethylaniline were added and the temperature
was raised to 35°-40° C. The dye solution was spray-
dried. 185 g were 1solated of the dye of the formula

(SO3H);3 Ci
/L.\
N N
SO;NHCyHsN N NH SO,CoH4Cl
CH»SO3H

It dyes cotton i1n a greenish blue shade.

EXAMPLE 229

97 g of copper phthalocyaninetetrasulfonyl chloride
were suspended in 600 ml of water at 0°-5° C. 41 g of
N-monoacetyl-m-phenylenediamine were added and
the pH was maintained at 6.8-7.0 by the addition of
10% strength sodium carbonate solution. 12 g of 25%
strength ammonia solution and 16 g of sodium acetate
were then added, and the temperature was raised to 50°
C. in the course of 3 hours and the pH was maintained
at 7.0. 250 g of concentrated hydrochloric acid were
added and the temperature was raised to 90°-95° C.
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After 4 hours, the mixture was cooled down and the
resulting precipitate was filtered off with suction and
washed until neutral. Without drying, the precipitate
was resuspended in 750 ml of water and admixed at pH
7.0 and 0°-5° C. with 19.4 g of cyanuric chloride. The
pH was maintained at 6.5-7.0 by the addition of sodium
carbonate solution. After 3 hours 29 g of 4-(2'-chloroe-
thylsulfonyl)-3-hydroxysulfonylmethylaniline were
added and the temperature was raised to 35°-40° C. The
dye solution was spray-dried. 260 g were isolated of the
dye of the formula

(SO3H) 5

[CUPC (SO3NH3) 5
Cl

SO>NH

which dyes cotton in a greenish blue shade.

EXAMPLE 230

768 g of 2-chloro-5-nitrobenzyl chloride and 470 g of
Na;S0O3 were suspended in 3.5 ml of water. The temper-
ature was raised to 85°-90° C. and the mixture was
stirred at that temperature for 10 hours. After cooling to
room temperature, the precipitated product was filtered
off, washed with a little cold water and acetone and
then dried at 50° C. under reduced pressure.

1,815 g were obtained of a crystalline product of the
following constitution: ~

CH>SO3Na

Cl

b Fa

IH-NMR: 4.05 (s, CH3), 7.70 (d, aromatic -H¢), 8.10
(dd, aromatic -H?), 8.40 (d, aromatic Ho).

EXAMPLE 231

360 g of the product obtained in Example 230 were
dissolved in 750 ml of N,N-dimethylformamide and
admixed at room temperature first with 182 g of potash

and then (with ice cooling) with 128.2 g of 2-mercaptoe-
thanol.

The mixture was stirred at 0°-5° C. for 2 hours, then
warmed to 30°-35° C. and stirred for a further 16 hours.

After cooling, the precipitated product was filtered
off, washed with methanol and dried at 40° C. under

reduced pressure. 490 g were obtained of a saltcontain-
ing product of the following constitution:

CH»SO;M

SCH2CH,OH

10

30

35

45

50

35

65
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TH-NMR: 3.15 (t, CH3), 3.60 (t, CH3), 3.95 (s, CH>),
5.10 (s, OH), 7.60 (d, aromatic -H¢), 8.08 (dd, aromatic
-H?), 8.30 (d, aromatic -H9).

EXAMPLE 232

550 g of the product obtained in Example 231 were
slowly added at room temperature to 1,500 g of concen-
trated hydrochloric acid, and the mixture was then
heated to 35°-40° C.

At that temperature, 255 g of chlorine were passed 1in,
and the mixture was stirred at 35°-40° C. until the reac-

A
N N
I
NH/I\ . ;\NH‘Q SOC,H4Cl

CH>SO3H

tion had ended, which took about 12 hours.

After cooling to 10° C,, the precipitated product was
filtered off, washed with a little 20% strength NaCl
solution and dried at 30° C. under reduced pressure.

647 g were obtained of a salt-containing product of
the following constitution:

CH>S803Na

03N SO,CHyCH)(l

b ¢

'H-NMR: 3.82 (t, CH)), 4.25 (1, CH)), 4.55 (s, CH>),
5.65 (s, SO3H), 8.20 (d, aromatic -H¢), 8.30 (dd, aromatic
-H?), 8.60 (d, aromatic -H9).

EXAMPLE 233

300 g of the nitro compound obtained in Example 232
were dissolved in 3,000 g of 1:1 (v/v) methanol/water
and hydrogenated at room temperature with hydrogen
in the presence of a palladium catalyst (10% strength on
carbon).

The catalyst was filtered off and the filtrate was re-
duced to dryness. This left 152 g of a colorless com-
pound conforming to the following structure:

CH;S503H

HoN SO;=—CH,;CH;3Cl]

b ¢

IH-NMR: 3.65 (t, CH3), 4.00 (t, CH3), 4.20 (s, CH>),
4.50 (br, s, NH>,), 6.60 (dd, aromatic -Hb), 6.90 (d, aro-
matic -H9), 7.50 (d, aromatic -H¢).

The same method was used to obtain the anilines of the
formula
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CH-SO3H
HsN SOsR 5
listed 1n Table 13.
TABLE 13 10
Ex. No. R
238 CH=CH,
239 CH,CH,0OH
240 CH»CH,0S03H
241 CH>CH,S503H 15
We claim:
1. A reactive dye of the formula I
20
(I}
X~—L SO3—CH>—CH>—2Z?
CH>—SO3zH 25
wherein
Z? is chlorine,
X 1S

a) the radical of a chromophore which may contain 3¢
a further reactive group and is derived from a
metallized or unmetallized monoazo or disazo
dye, from a triphendioxazine, from an anthraqui-
none, from a copper formazan or from a metal-
lized phthalocyanine, or

b) the radical of a coupling component to which
may be additionally attached the radical of a
diazo component via an azo linkage and which
may contain an additional reactive group, and

35

45

30

535

65
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L is a bridge member of the formula

N
— N or =N N N =
| L [
Q! Q* N _N Q3

Q4

wherein Q! is hydrogen or Ci-Cs-alkyl, Q2 and Q3
are identical or different and each is independently
of the other hydrogen or C1-Cs-alkyl, and Q%is a
leaving group.

2. The reactive dye of claim 1, wherein L is

—_—N—,
&

3. The reactive dye of claim 1, wherein L is

N

T

Q* N _N Q’
Y

Qd

4. The reactive dye of claim 1, wherein X is the radi-
cal of a chromophore which may contain a further
reactive group and is derived from a metallized or un-
metallized monoazo or disazo dye, from a triphendioxa-
zine, from an anthraquinone, from a copper formazan or
from a metallized phthalocyanine.

5. The reactive dye of claim 1, wherein X is the radi-
cal of a coupling component to which may be addition-
ally attached the radical of a diazo component via an
azo linkage and which may contain an additional reac-

tive group.
* * %x % X
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